Permissive effect of fibronectin on collagen gel contraction mediated by bovine trabecular meshwork cells.
The effect of fibronectin on the contractility of trabecular meshwork (TM) cells was investigated. The contractility of bovine TM cells was evaluated by culture of the cells in a collagen gel and measurement of the change in the diameter of the gel under various conditions. The formation of stress fibers and the localization of integrin alpha5 and beta1 chains (which together form a fibronectin receptor) in bovine TM cells were investigated by laser confocal microscopy of cells stained with phalloidin and antibodies to the integrin subunits. The addition of fibronectin to collagen gels containing bovine TM cells induced marked gel contraction in a time- and concentration-dependent manner. Cytochalasin D (an inhibitor of microfilament formation) and the peptide GRGDSP (Gly-Arg-Gly-Asp-Ser-Pro), a fibronectin receptor antagonist, each inhibited this effect of fibronectin, whereas nocodazole (an inhibitor of microtubule polymerization) and the control peptide GRGESP (Gly-Arg-Gly-Glu-Ser-Pro) did not. Furthermore, fibronectin induced the spreading of cells, the formation of actin stress fibers, and the expression of integrin alpha5 in the collagen gel-embedded TM cells. Fibronectin promotes collagen gel contraction mediated by bovine TM cells. Moreover, the formation of actin stress fibers and upregulation of integrin alpha5 appear to contribute to this permissive effect of fibronectin. The interaction of fibronectin with TM cells may thus be a determinant of the contractility of TM tissue.